Introduction {#s1}
============

The COVID-19 outbreak in Wuhan was traced to seafood markets in Wuhan in December 2019 suggesting that the virus jumped from sea animals to humans ([@B1]). The outbreak of COVID-19 triggered a global response by all countries of the world in general and the East African Community (EAC) in particular to fight the common enemy ([@B2]). With SARS CoV-2 spreading at an alarming rate than can be controlled globally, Uganda and other EAC are doing their best to contain the pandemic by following guidelines published by the World Health Organization (WHO) ([@B3]).

Market vendors in all East African countries have been identified as crucial workers whose activities provide lifeline support during the COVID-19 lockdown across the region, through access to essential commodities like food, mobile money, etc. ([@B4]). In Uganda, market vendors continue in business while their colleagues in other sectors are home during this COVID-19 lockdown period ([@B4]). The services provided by this informal sector eases access to food and money that are very vital for human survival especially during the lockdown ([@B5]). The continued activities of the market vendors during the lockdown places them at a greater risk because they continue to interact with many people from the general public ([@B6]). The Uganda government established regulations in line with the WHO and Ugandan Ministry of Health guidelines, to protect market vendors and the general public from the virus. However, the architectural design of rural markets in Uganda makes it difficult to implement some of these guidelines, such as regular washing of hands, social distancing, use of hand sanitizer ([@B7]). Special attention is needed to regulate and monitor market vendors to ensure they follow guidelines to prevent the spread of outbreaks ([@B8]) such as COVID-19. Market vendors across EAC have a similar pattern of activities and are considered to be generally less knowledgeable and careless about public health problems ([@B9]). An explosion of COVID-19 cases among the market vendors can set EAC member states on edge yet most of the studies on COVID-19 do not capture them ([@B10]). Hence the need to identify factors that could influence the adequate implementation of the Ugandan Ministry of Health and WHO guidelines ([@B11], [@B12]) among rural market vendors in Uganda.

To overcome the challenges posed by the inability to comply with the control measures of pandemics in the open markets of Uganda, it was essential to identify socio-economic drivers affecting practice and effective implementation of the WHO guidelines among vendors ([@B12]). Women constitute a significant proportion of vendors in most African rural markets because women are more inclined to vending since many are single mothers with mouths to feed ([@B13], [@B14]). Women and girls have been identified as vulnerable people due to their low decision-making authority in rural communities of Africa and this makes them important in community disease response projects due to their added responsibilities caring for children and the elderly in society, and in caring for the sick in at home ([@B15]). A possible sex difference in vulnerability to COVID-19 needs to be given keen attention. An ongoing survey in urban slums of Kenya suggested that gender differences need to be looked into with regards to COVID-19 ([@B16]). A recent study confirmed the possible gender difference in curbing epidemics in informal settlements ([@B15]).

Knowledge is crucial in shaping people\'s behavior and practices especially during any disease outbreak ([@B17]). This is because knowledge level is linked with panic emotion among most populations, which in turn influences their attitude and practices toward COVID-19 ([@B18]). The possible factors that could influence the knowledge, attitude, and practices include but not limited to sex, sources of information, and education level ([@B17], [@B19]). Knowledge of the market vendors regarding COVID-19 and how they get information is a key measure in the fight against SARS CoV-2, however, a scarcity of epidemiological studies from rural communities in Africa created a rationale for this study. This was timely due to the threat of misinformation and fake news ([@B20]). Misinformation among market vendors can be more disastrous and may act as a tool to worsen the epidemiologic characteristics of the pandemic since a rise in COVID 19 cases among them will expose the local community to an increased risk of infection ([@B21], [@B22]). Given the present challenge, the major sources of information regarding the COVID-19 pandemic could either guarantee success or compromise the fight, especially among market vendors who are mostly rural settlers ([@B23]). Possible sources of information available to the market vendors across Uganda include; friends, radios, televisions, social media, newspapers ([@B22]), and the source (s) of information used is vital in determining effectiveness in receiving and interpreting COVID-19 knowledge among them ([@B17]).

The internet is often not mentioned as a source of information among market vendors, possibly as a result of the high cost of phones with internet connectivity, but notwithstanding its importance in the dissemination of vital information cannot be dispelled ([@B24]). Phone internet connectivity has been deployed in different places around the globe to curb the spread, diagnosis, and management of COVID-19 ([@B25]--[@B27]) due to improved awareness about COVID-19 coming with regular updates from different internet applications. The National health authorities and the WHO have been taking advantage of the internet in fighting disinformation on COVID-19 through counternarratives online and offline ([@B28]). The Ugandan Ministry of health at a specific time has used social media to dispel unnecessary panics, associated with false reports of COVID-19 cases ([@B28]). In essence, internet connectivity could serve as a portal for disseminating reliable information on the pandemic as well as enable citizens to report suspected cases. Internet tools such as social media should be incorporated in the prevention of COVID-19 because the majority of the vendors are youth across the eastern African region ([@B26]).

Education level and professional training are very instrumental in shaping people\'s knowledge, attitudes, and practices regarding COVID-19 ([@B29]). In creating preventive and mitigation measures for COVID-19, attention needs to be given to the educational level of the market vendors ([@B15]). A Chinese study showed that education level, professional training, and relevant COVID-19 training were very instrumental in shaping peoples knowledge, attitude and practices regarding COVID19 ([@B29]), and this is in line with the global norm where good knowledge, attitude, and practices were associated with qualifications of individuals among the different continents ([@B15]). Educational level is an indicator of poverty as a risk factor, which in itself is a risk factor to the spread of every form of infection ([@B15]). Therefore, the knowledge levels of market vendors toward COVID-19 need to be assessed to control SARS CoV-2 by looking at the different dynamics of the disease such as the source of information, internet, education levels and how these are related to their knowledge on the mode of spread, prevention, symptoms and signs, and possible management strategies. Their knowledge regarding these aspects directly or indirectly molds their attitude and practices especially during this pandemic ([@B30]).

The study aimed to assess the role of information sources, education level, and phone internet connectivity in influencing COVID-19 knowledge among the rural market vendors; and the relationship existing between knowledge, attitude, and practices among them.

Methods {#s2}
=======

Study Site and Design
---------------------

The study design was a descriptive cross-sectional study among market vendors in the Ishaka-Bushenyi municipality of south-western Uganda. A Simple random sampling technique was employed.

Study Population
----------------

### Inclusion Criteria

The study population is market vendors in the Ishaka-Bushenyi municipality in south-western Uganda. They include sellers of fruits, vegetables, and food store owners who were allowed to continue their businesses during the lockdown order by the Ugandan government; this was because they were considered as sellers of essential commodities.

### Exclusion Criteria

People in the market not who are not vending during the nationwide lockdown and those who refused to give their consent for the studies were excluded from the present studies.

Data Collection and Measures
----------------------------

A closed-ended pretested questionnaire comprising multiple-choice questions was employed. The questionnaire measured sociodemographic data (age, sex, educational level, and religion), knowledge, attitude, and practices. The questionnaire was reviewed and validated by different experts. The questionnaire was uploaded on the google form (via docs.google.com/forms), and the link shared among assessors to minimize paper printing and social distancing, also masks were worn as an extra protective measure. Introductory letters addressed to the market authorities from Local Council were given to the assessors detailing the purpose of the study. Each of the assessors was assigned a Ruyankole interpreter. A total of 248 rural market vendors were recruited for the study.

Study Variables
---------------

### Independent Variables

Demographic details which include age, gender, educational level, marital status, religion. Internet connectivity, sources of information on COVID-19 and educational status.

### Dependent Variables

Knowledge, attitude, and practices toward COVID-19.

#### Knowledge

Our study assessed knowledge on specific facts regarding COVID-19 developed in line with WHO guidelines ([@B31]) and modified to suit market vendors. These questions include the following; there is no effective cure for COVID-19 at the moment, early identification of symptoms and supportive care can help most patients recover from the infection, not all persons with COVID-19 will develop to severe cases, elderly people, people with underlying chronic illnesses and the obese are more likely to develop severe cases of the infection, eating or contacting wild animals would result in the infection by the SARS CoV-2, persons with COVID-2019 can infect others when a fever is not present, SARS CoV-2spreads via respiratory droplets of infected individuals, it is necessary for children and young adults to take measures to prevent the infection by the SARS CoV-2), isolation and treatment of people who are infected with the SARS CoV-2 are effective ways to reduce the spread of the virus, people with previous contact with someone infected with the SARS CoV-2should be immediately isolated in a proper place for 14 days\' observation. Each correct response weighed 1 point and 0 for incorrect responses. The higher the points, the more knowledge the market vendors are had on COVID 19.

#### Attitude

The attitude among rural market vendors was assessed using 5 questions that have been adopted from ([@B32]) and modified appropriately for COVID-19 by the authors. The responses were; Yes and No. Some questions were reversed to eliminate biases of giving a single similar response in all the items. Response showing positive attitude were assigned 1 and negative attitude were assigned 0.

#### Practices

Practices were assessed using seven questions. These questions were developed based on the WHO and Ministry of Health Uganda recommendation for practices on prevention of COVID-19 transmission i.e., hand washing, use of hand sanitizers, avoiding crowded places, maintenance of social distance, cleaning of surfaces with soap and bleach, use of face mask, covering of your mouth with handkerchief, elbow or tissue paper when sneezing ([@B31]). The responses were; Yes and No. Response showing good practices were assigned 1 and bad practices were assigned 0.

Data Management and Analysis
----------------------------

Fully completed questionnaires were extracted from Google Forms and exported to a Microsoft Excel 2016 for cleaning and coding. The cleaned data was exported to IBM SPSS Statistics 20 and GraphPad 8.3 for analyses. Categorical data were summarized as frequencies and proportions. Associations between independent variables and dependent variables were assessed using multivariate analysis in Winpepi software. One-Way Analysis of Variance and Tukey *post-hoc* test; were done using GraphPad Prism 8.3 to compare KAPs against the independent variables. The sum score of each outcome was assessed based on Bloom\'s cut off point ([@B33]). Based on the sum scores, level of knowledge was classified into low-level knowledge (\<60%; 0--8 scores), moderate level knowledge (60--80%; 9--11 scores), and high-level knowledge (80--100%; 12--15 scores). The scores for attitude were classified into positive attitude (80--100%; 60--75 scores), neutral attitude (60--80%; 45--59 scores), and negative attitude (\<60%; 15--44 scores). The level of practice was classified into poor-level (\<60%; 10--29 scores), fair level (60--80%; 30--40 scores), and good level (80--100%; 41--50 scores). Spearman correlation was used to assess the relationship between knowledge, attitude, and practices using IBM SPSS Statistics 20. Values were considered statistically significant at *p* \< 0.05.

Results {#s3}
=======

Sociodemographic Characteristics of the Study Population
--------------------------------------------------------

The Majority of our respondents are female 154/248 (62.1%) and falls within 21--30 age categories 131/248 (52.8). The majority of our respondents had attained secondary level 134/248 (54.0%) and most of our respondents were single 123/248 (49.6%). Protestants accounted for 99/248 (39.9%) of our respondents ([Table 1](#T1){ref-type="table"}).

###### 

Sociodemographic characteristics of the study population.

                                                  **Frequency (%)**   **95% CI**
  ------------------------- --------------------- ------------------- ------------
  Age categories in years   \<21                  33 (13.3)           9.5--18.0
                            21--30                131 (52.8)          46.6--58.2
                            31--40                60 (24.2)           19.2--29.8
                            41--50                16 (6.5)            3.9--10.1
                            51--60                3 (1.2)             0.3--3.3
                            \>60                  2 (0.8)             0.1--2.6
                            Undeclared            3 (1.2)             0.3--3.3
  Gender                    Male                  94 (37.9)           32.0--44.1
                            Female                154 (62.1)          56.0--68.0
  Educational status        No formal education   5 (2.0)             0.7--4.4
                            Primary level         73 (29.4)           24.0--35.0
                            Secondary level       134 (54.0)          47.8--60.2
                            Tertiary level        36 (14.5)           10.5--19.3
  Marital status            Divorced              2 (0.8)             0.1--2.6
                            Married               122 (49.2)          43.0--55.4
                            Single                123 (49.6)          43.4--55.8
                            Widow                 1 (0.4)             0.0--2.0
  Religion                  Adventists            13 (5.2)            3.0--8.6
                            Catholics             85 (34.3)           28.6--40.4
                            Muslims               29 (11.7)           8.1--16.2
                            Protestant            99 (39.9)           34.0--46.1
                            Pentecostals          17 (6.9)            4.2--10.5
                            Others                5 (2.0)             0.7--4.4

The Percentage Score for General Knowledge, Attitude, and Practices Among Rural Market Vendors
----------------------------------------------------------------------------------------------

The general percentage score was moderate for knowledge (75.57%) and practices (76.50%), but high for attitude (82.6%). The percentage score for knowledge and practice for males (76.41 and 75.10%, respectively) and females (75.05 and 77.35%, respectively) were moderate, however, a high score was observed for attitude among them; males (83.19%) and females (82.18%). The percentage score among those having their phones connected and those not having connected to the internet on knowledge (77.00 and 74.53%, respectively) and practices (78.49 and 75.08%, respectively) were moderate. However, there was a significant difference (*P* = 0.0055) in the percentage score for attitude among those connected (86.92%) and those not connected (79.41%) to the internet. The percentage score for practices was significantly different (*P* = 0.0058) among individuals with no formal education (54.29%) and those with primary (75.24%), secondary (77.03%), and tertiary (80.16%) levels of education. The percentage score for knowledge among those with one, two, three, and more than four sources of information (72.81, 75.88, 78.0, and 70.52%, respectively) was moderate. Nonetheless, a high score was reported for vendors with four sources of information (80.03%), although not significantly different. The percentage score for attitude was significantly different (*P* = 0.0358) among those with one source (73.04%) and those with four (82.68%) sources of information. The percentage score for practice was significantly different (*P* \< 0.0001) between those with one source (69.19%) and those with two (89.07%), three (87.23%), four (92.12%), and more than four (86.15%) sources of information ([Figure 1](#F1){ref-type="fig"}).

![Percentage knowledge, attitude, and practice scores toward COVID-19 in the rural market vendors (*n*= 248). **(A--C)** Knowledge, Attitude, and Practice scores, respectively, in males and females; **(D--F)** Percentage knowledge, attitude, and practice scores, respectively, in relation to phone connectivity to the internet; **(G--I)** Percentage knowledge, attitude and practice scores in relation to different levels of education; **(J--L)** Percentage knowledge, attitude, and practice scores in relation to multiple sources of information. a and b show a significant difference at *p* ≤ 0.05.](fpubh-08-00340-g0001){#F1}

Correlation Between Knowledge, Attitude, and Practices Among Rural Market Vendors
---------------------------------------------------------------------------------

Correlation between knowledge on COVID-19, attitude, and practices toward COVID-19 among rural market vendors in western Uganda is presented in [Table 2](#T2){ref-type="table"}. There was a strong positive correlation between attitude and practices (*r* = 0.17, *p* = 0.007), as well as knowledge with practices (*r* = 0.29, *p* \< 0.001).

###### 

Correlation between knowledge, attitude, and practices toward COVID-19 among rural market vendors in western Uganda (*n* = 248).

              **Attitude**                             **Practices**                            **Knowledge**
  ----------- ---------------------------------------- ---------------------------------------- ---------------
  Attitude    \_                                       \_                                       \_
  Practices   0.170[^\*^](#TN1){ref-type="table-fn"}   \_                                       \_
  Knowledge   0.109                                    0.291[^\*^](#TN1){ref-type="table-fn"}   \_

*is significant at the 0.05 level. All r values are Spearman\'s correlation coefficients*.

Relationship Between Gender and Level of Education, Sources of Information, Internet Connectivity, and Knowledge on COVID-19
----------------------------------------------------------------------------------------------------------------------------

The majority of the people 134/248 (54.0%) had attained a secondary level of education and were almost two times more than those who had no formal education (OR= 1.89). The majority of the people in the population 144/248 (58.1%) did not have their phones connected to the internet and were twice more than those whose phones were connected to the internet with significant differences between them (OR = 1.96, 95%CI: 1.16--3.31, *P* = 0.01). The majority of people 80/248 (32.3%) received their information regarding COVID-19 from one source and almost two times less than those who got information from four sources of information (OR = 1.55). Majority of the people 194/248 (78.2%) believe that elderly people, people with underlying chronic illnesses and the obese are more likely to develop severe cases of the infection and these are twice more than those who believe otherwise, with a significant difference between them (OR = 1.79, 95%CI: 0.93--3.54, *P* = 0.01). The majority of people 233/248 (94.0%) agreed, that the SARS CoV-2 spreads via respiratory droplets of infected individuals, and these are four times more than those who disagree but with no significant difference between them (OR = 4.24, 95%CI: 0.62--2.21, *P* = 0.05). ([Table 3](#T3){ref-type="table"}).

###### 

Relationship between gender and level of education, sources of information, internet connectivity and knowledge on COVID-19.

                                                                                                                                                                                                **GENDER**        **Total**         **OR**            **95%CI**   ***P*-value**   
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------- ----------------- ----------------- ----------------- ----------- --------------- -------
  Educational status                                                                                                                                                      No formal education   1 (1.1)           4 (2.6)           5 (2.0)           1                           0.129
                                                                                                                                                                          Primary level         33 (35.1)         40 (26.0)         73 (29.4)         3.30                        0.58
                                                                                                                                                                          Secondary level       43 (45.7)         91 (59.1)         134 (54.0)        1.89                        0.91
                                                                                                                                                                          Tertiary level        17 (18.1)         19 (12.3)         36 (14.5)         3.58                        0.55
  **Total**                                                                                                                                                                                     **94 (100.0)**    **154 (100.0)**   **248 (100.0)**                               
  Phone internet connectivity                                                                                                                                             Yes                   49 (52.1%)        55 (35.7)         104 (41.9)        1.96        1.16 to 3.31    0.01
                                                                                                                                                                          No                    45 (47.9)         99 (64.3)         144 (58.1)                                    
  **Total**                                                                                                                                                                                     **94 (100.0%)**   **154 (100.0)**   **248 (100.0)**                               
  MultipleSource                                                                                                                                                          one source            28 (29.8)         52 (33.8)         80 (32.3)         1                           0.758
                                                                                                                                                                          two sources           26 (27.7)         49 (31.8)         75 (30.2)         0.99                        0.002
                                                                                                                                                                          three sources         20 (21.3)         27 (17.5)         47 (19.0)         1.38                        0.72
                                                                                                                                                                          four sources          15 (16.0)         18 (11.7)         33 (13.3)         1.55                        1.07
                                                                                                                                                                          five and above        5 (5.3)           8 (5.2)           13 (5.2)          1.16                        0.06
  **Total**                                                                                                                                                                                     **94 (100.0)**    **154 (100.0)**   **248 (100.0)**                               
  Multiple signs                                                                                                                                                          One symptom           18 (19.1)         31 (20.1)         49 (19.8)         1                           0.010
                                                                                                                                                                          Two Symptoms          43 (45.7)         82 (53.2)         125 (50.4)        0.90                        0.10
                                                                                                                                                                          Three Symptoms        15 (16.0)         33 (21.4)         48 (19.4)         0.78                        0.97
                                                                                                                                                                          Four Symptoms         12 (12.8)         7 (4.5)           19 (7.7)          2.95                        0.18
                                                                                                                                                                          No idea               6 (6.4)           1 (.6)            7 (2.8)           10.33                       0.05
  **Total**                                                                                                                                                                                     **94 (100.0)**    **154 (100.0)**   **248 (100.0)**                               
  There is no effective cure for COVID-2019 at the moment.                                                                                                                Yes                   67 (71.3)         101 (65.6)        168 (67.7)        1.30        0.75 to 2.29    0.37
                                                                                                                                                                          No                    27 (28.7)         53 (34.4)         80 (32.3)                                     
  **Total**                                                                                                                                                                                     **94 (100.0)**    **154 (100.0)**   **248 (100.0)**                               
  Early identification of symptoms and supportive care can help most patients recover from the infection                                                                  Yes                   85 (90.4)         142 (92.2)        227 (91.5)        0.84        0.46 to 1.56    0.59
                                                                                                                                                                          No                    9 (9.6)           12 (7.8)          21 (8.5)                                      
  **Total**                                                                                                                                                                                     **94 (100.0)**    **154 (100.0)**   **248 (100.0)**                               
  Not all persons with COVID-2019 will develop into severe cases.                                                                                                         Yes                   71 (75.5)         121 (78.6)        192 (77.4)        0.84        0.46 to 1.56    0.59
                                                                                                                                                                          No                    23 (24.5)         33 (21.4)         56 (22.6)                                     
  **Total**                                                                                                                                                                                     **94 (100.0)**    **154 (100.0)**   **248 (100.0)**                               
  Elderly people, people with underlying chronic illnesses and obese are more likely to develop severe cases                                                              Yes                   79 (84.0)         115 (74.7)        194 (78.2)        1.79        0.93 to 3.54    0.01
                                                                                                                                                                          No                    15 (16.0)         39 (25.3)         54 (21.8)                                     
  **Total**                                                                                                                                                                                     **94 (100.0)**    **154 (100.0)**   **248 (100.0)**                               
  Eating or contacting wild animals would result in the infection by the COVID-19 virus                                                                                   Yes                   61 (64.9)         93 (60.4)         154 (62.1)        1.21        0.71 to 2.08    0.46
                                                                                                                                                                          No                    33 (35.1)         61 (39.6)         94 (37.9)                                     
  **Total**                                                                                                                                                                                     **94 (100.0)**    **154 (100.0)**   **248 (100.0)**                               
  Persons with COVID-2019 cannot transmit the virus to others when a fever is not present                                                                                 Yes                   65 (69.1)         100 (64.9)        165 (66.5)        1.21        0.70 to 2.11    0.54
                                                                                                                                                                          No                    29 (30.9)         54 (35.1)         83 (33.5)                                     
  **Total**                                                                                                                                                                                     **94 (100.0)**    **154 (100.0)**   **248 (100.0)**                               
  The COVID-19 virus spreads via respiratory droplets of infected individuals                                                                                             Yes                   92 (97.9)         141 (91.6)        233 (94.0)        4.24        0.92 to 39.40   0.05
                                                                                                                                                                          No                    2 (2.1)           13 (8.4)          15 (6.0)                                      
  **Total**                                                                                                                                                                                     **94 (100.0)**    **154 (100.0)**   **248 (100.0)**                               
  Ordinary residents can wear general medical masks to prevent the infection by the COVID-19 virus                                                                        Yes                   75 (79.8)         119 (77.3)        194 (78.2)        1.16        0.62 to 2.21    0.69
                                                                                                                                                                          No                    19 (20.2)         35 (22.7)         54 (21.8)                                     
  **Total**                                                                                                                                                                                     **94 (100.0)**    **154 (100.0)**   **248 (100.0)**                               
  It is not necessary for children and young adults to take measures to prevent the infection by the COVID-19 virus                                                       Yes                   58 (61.7)         90 (58.4)         148 (59.7)        1.15        0.68 to 1.95    0.64
                                                                                                                                                                          No                    36 (38.3)         64 (41.6)         100 (40.3)                                    
  **Total**                                                                                                                                                                                     **94 (100)**      **154 (100)**     **248 (100)**                                 
  To prevent the infection by covid 19, individuals should avoid going to crowded areas                                                                                   Yes                   89 (94.7)         146 (94.8)        235 (94.8)        0.98        0.31 to 3.37    0.89
                                                                                                                                                                          No                    5 (5.3)           8 (5.2)           13 (5.2)                                      
  **Total**                                                                                                                                                                                     **94 (100.0)**    **154 (100.0)**   **248 (100.0)**                               
  Isolation and treatment of people who are infected with the COVID-19 virus are effective ways to reduce the spread of the virus                                         Yes                   92 (97.9)         144 (93.5)        236 (95.2)        3.19        0.66 to 30.52   0.14
                                                                                                                                                                          No                    2 (2.1)           10 (6.5)          12 (4.8)                                      
  **Total**                                                                                                                                                                                     **94 (100.0)**    **154 (100.0)**   **248 (100.0)**                               
  People who have contact with someone infected with the COVID-19 virus should be immediately isolated in a proper place. In general, the observation period is 14 days   Yes                   86 (91.5)         147 (95.5)        233 (94.0)        0.51        0.17 to 1.51    0.22
                                                                                                                                                                          No                    8 (8.5)           7 (4.5)           15 (6.0)                                      
  **Total**                                                                                                                                                                                     **94 (100.0)**    **154 (100.0)**   **248 (100.0)**                               

Relationship Between Internet Connectivity and Knowledge on COVID-19
--------------------------------------------------------------------

The majority 194/248 (78.2%) of our respondents agreed that elderly people, people with underlying chronic illnesses and obese are more likely to develop severe cases, out of which most 114/194 (58.8%) did not have internet connectivity on their phones, although with no difference (OR = 0.88; 95% CI = 0.48--1.63; *P* = 0.70). The majority 154/248 (62.1%) of our respondents agreed that eating or contacting wild animals would result in the infection by the SARS CoV-2, out of the proportion having their phones connected to the internet equal those who do not 77/154 (50.0%). Respondents with internet connectivity on their phones who agreed that eating or contacting wild animals would result in the infection by the SARS CoV-2 were two times greater than those who do not agree (OR = 2.48; 95% CI = 1.44--4.32; *P* = 0.001). The majority 165/248 (66.5%) of our respondents agreed that persons with COVID-2019 cannot transmit the virus to others when a fever is not present, out of which most 96/165 (58.2%) did not have internet connectivity on their phones, although with no difference (OR = 0.99, 95% CI = 0.58--1.69; *P* = 0.95).

The majority 233/248 (94.0%) of our respondents agreed that the SARS CoV-2 spreads via respiratory droplets of infected individuals, out of which most 138/233 (59.2%) did not have internet connectivity on their phones, although with no difference (OR = 0.46; 95% CI = 0.15--1.35; *P* = 0.14). The majority 194/248 (78.2%) of our respondents agreed that ordinary residents can wear general medical masks to prevent the infection by the SARS CoV-2, out of which most 111/194 (57.2%) did not have internet connectivity on their phones, although with no difference (OR = 1.18; 95% CI = 0.63--2.20; *P* = 0.59). The majority 148/248 (59.7%) of our respondents agreed that children and young adults don\'t need to take measures to prevent the infection by the SARS CoV-2, out of which most 81/148 (54.7%) did not have internet connectivity on their phones, although with no difference (OR = 1.41; 95% CI = 0.84--2.38; *P* = 0.22).

The majority 235/248 (94.8%) of our respondents agreed that to prevent the infection by COVID-19, individuals should avoid going to crowded places, out of which most 135/235 (57.4%) did not have internet connectivity on their phones. Respondents with internet connectivity on their phones who agreed that to prevent the infection by COVID-19, individuals should avoid going to crowded places were 2 times greater (OR = 1.67; 95% CI = 0.45--7.60; *P* = 0.57). The majority 236/248 (95.2%) of our respondents agreed that isolation and treatment of people who are infected with the SARS CoV-2are effective ways to reduce the spread of the virus, out of which most 135/236 (57.2%) did not have internet connectivity on their phones. Respondents with internet connectivity on their phones who agreed that isolation and treatment of people who are infected with the SARS CoV-2 are effective ways to reduce the spread of the virus were 2 times greater (OR = 2.24; 95% CI = 0.54--13.17; *P* = 0.37) ([Table 4](#T4){ref-type="table"}).

###### 

Relationship between phone internet connectivity and knowledge on COVID-19.

                                                                                                                                                                                **Phone internet connectivity**   **Total**                                       
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----- --------------------------------- ------------ ------------- ------ ------------- -------
  Elderly people, people with underlying chronic illnesses and obese are more likely to develop severe cases                                                              Yes   80 (41.2)                         114 (58.8)   194 (100.0)   0.88   0.48--1.63    0.70
                                                                                                                                                                          No    24 (44.4)                         30 (55.6)    54 (100.0)                         
  Eating or contacting wild animals would result in the infection by the COVID−19 virus                                                                                   Yes   77 (50.0)                         77 (50.0)    154 (100.0)   2.48   1.44--4.32    0.001
                                                                                                                                                                          No    27 (28.7)                         67 (71.3)    94 (100.0)                         
  Persons with COVID-2019 cannot transmit the virus to others when a fever is not present                                                                                 Yes   69 (41.8)                         96 (58.2)    165 (100.0)   0.99   0.58--1.69    0.95
                                                                                                                                                                          No    35 (42.2)                         48 (57.8)    83 (100.0)                         
  The COVID-19 virus spreads via respiratory droplets of infected individuals                                                                                             Yes   95 (40.8)                         138 (59.2)   233 (100.0)   0.46   0.15--1.35    0.14
                                                                                                                                                                          No    9 (60.0)                          6 (40.0)     15 (100.0)                         
  Ordinary residents can wear general medical masks to prevent the infection by the COVID-19 virus                                                                        Yes   83 (42.8)                         111 (57.2)   194 (100.0)   1.18   0.63--2.20    0.59
                                                                                                                                                                          No    21 (38.9)                         33 (61.1)    54 (100.0)                         
  It is not necessary for children and young adults to take measures to prevent the infection by the COVID-19 virus                                                       Yes   67 (45.3)                         81 (54.7)    148 (100.0)   1.41   0.84--2.38    0.22
                                                                                                                                                                          No    37 (37.0)                         63 (63.0)    100 (100.0)                        
  To prevent the infection by COVID-19, individuals should avoid going to crowded places                                                                                  Yes   100 (42.6)                        135 (57.4)   235 (100.0)   1.67   0.45--7.60    0.57
                                                                                                                                                                          No    4 (30.8)                          9 (69.2)     13 (100.0)                         
  Isolation and treatment of people who are infected with the COVID-19 virus are effective ways to reduce the spread of the virus                                         Yes   101 (42.8)                        135 (57.2)   236 (100.0)   2.24   0.54--13.17   0.37
                                                                                                                                                                          No    3 (25.0)                          9 (75.0)     12 (100.0)                         
  People who have contact with someone infected with the COVID-19 virus should be immediately isolated in a proper place. In general, the observation period is 14 days   Yes   98 (42.1)                         135 (57.9)   233 (100.0)   1.09   0.37--3.39    0.9
                                                                                                                                                                          No    6 (40.0)                          9 (60.0)     15 (100.0)                         
  Sample                                                                                                                                                                                                                       248                                

Sources of Information and Knowledge on COVID-19 Among Market Vendors
---------------------------------------------------------------------

The majority 125/248 (50.4%) of our respondents knew two symptoms of COVID-19, out of which most 39/125 (48.80%) got their information from one source of information. The majority 192/248 (77.1%) of our respondents agreed that not all persons with COVID-2019 will develop to severe cases, out of which most 60/192 (31.3%) had one source of information. The majority 194/248 (78.2%) of our respondents agreed that Elderly people, people with underlying chronic illnesses and obese are more likely to develop severe cases, out of which most 62/194 (32.0%) had one source of information on COVID-19. The majority 154/248 (62.1%) of our respondents agreed that Eating or contacting wild animals would result in the infection by the SARS CoV-2, out of which most had two sources 58/154 (37.7%) of information on COVID-19. The majority 165/248 (66.5%) of our respondents agreed that persons with COVID-2019 cannot transmit the virus to others when a fever is not present, out of which most had two sources 55/165 (33.3%) of information on COVID-19. The majority 233/248 (94.0%) of our respondents agreed that the SARS CoV-2spreads via respiratory droplets of infected individuals, out of which most had one source 75/233 (32.2%) of information on COVID-19.

The majority 194/248 (78.2%) of our respondents agreed that ordinary residents can wear general medical masks to prevent the infection by the SARS CoV-2, out of which most had one source 63/194 (32.5%) of information on COVID-19. The majority 148/248 (59.7%) of our respondents agreed that children and young adults don\'t need to take measures to prevent the infection by the SARS CoV-2, out of which most had two sources 45/148 (30.4) of information on COVID 19. The majority 235/248 (94.8%) of our respondents agreed that to prevent the infection by COVID-19, individuals should avoid going to crowded places, out of which most had one source 74/235 (31.4%) of information on COVID 19. The majority 236/248 (95.2%) of our respondents agreed that isolation and treatment of people who are infected with the SARS CoV-2are effective ways to reduce the spread of the virus, out of which most had one source of information on COVID 19 74/236 (31.4%). The majority 233/248 (94.0%) of our respondents agreed that people who have contact with someone infected with the SARS CoV-2 should be immediately isolated in a proper place. In general, the observation period is 14 days, out of which most had one 74/233 (31.8%) source of information on COVID 19 ([Table 5](#T5){ref-type="table"}).

###### 

Source of information, education level and knowledge on COVID 19 among market vendors.

                                                                                                                                                                                           **Multiple sources**   **Total**    **Educational status**   **Total**                                                                          
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------- ---------------------- ------------ ------------------------ ------------ ----------- --------- ---------- ----------- ------------ ----------- ---------
  Multiple symptoms                                                                                                                                                       One Symptom      28 (35.00)             17 (22.70)   3 (6.40)                 1 (3.00)     0 (0.00)    **49**    2 (40.0)   18 (24.7)   23 (17.2)    6 (16.7)    **49**
                                                                                                                                                                          Two Symptoms     39 (48.80)             32 (42.70)   27 (57.40)               20 (60.60)   7 (53.80)   **125**   1 (20.0)   37 (50.7)   73 (54.5)    14 (38.9)   **125**
                                                                                                                                                                          Three Symptoms   10 (12.50)             21 (28.00)   12 (25.50)               5 (15.20)    0 (0.00)    **48**    1 (20.0)   15 (20.5)   27 (20.1)    5 (13.9)    **48**
                                                                                                                                                                          Four Symptoms    1 (1.20)               4 (5.30)     5 (10.60)                6 (18.20)    3 (23.10)   **19**    1 (20.0)   0 (0.0)     9 (6.7)      9 (25.0)    **19**
                                                                                                                                                                          No idea          2 (2.50)               1 (1.30)     0 (0.00)                 1 (3.00)     3 (23.10)   **7**     0 (0.0)    3 (4.1)     2 (1.5)      2 (5.6)     **7**
  Not all persons with COVID-2019 will develop to severe cases.                                                                                                           Yes              59 (30.7)              60 (31.3)    35 (18.2)                29 (15.1)    9 (4.7)     **192**   1 (0.5)    58 (30.2)   112 (58.3)   21 (10.9)   **192**
                                                                                                                                                                          No               21 (37.5)              15 (26.8)    12 (21.4)                4 (7.1)      4 (7.1)     **56**    47 (7.1)   15 (26.8)   22 (39.3)    15 (26.8)   **56**
  Elderly people, people with underlying chronic illnesses and obese are more likely to develop severe cases                                                              Yes              62 (32.0)              55 (28.4)    39 (20.1)                29 (14.9)    9 (4.6)     **194**   2 (1.0)    58 (29.9)   107 (55.2)   27 (13.9)   **194**
                                                                                                                                                                          No               18 (33.3)              20 (37.0)    8 (14.8)                 4 (7.4)      4 (7.4)     **54**    3 (5.6)    15 (27.8)   27 (50.0)    9 (16.7)    **54**
  Eating or contacting wild animals would result in the infection by the COVID-19 virus                                                                                   Yes              33 (21.4)              58 (37.7)    31 (20.1)                24 (15.6)    8 (5.2)     **154**   4 (2.6)    42 (27.3)   82 (53.2)    26 (16.9)   **154**
                                                                                                                                                                          No               47 (50.0)              17 (18.1)    16 (17.0)                9 (9.6)      5 (5.3)     **94**    1 (1.1)    31 (33.0)   52 (55.3)    10 (10.6)   **94**
  Persons with COVID-2019 cannot transmit the virus to others when a fever is not present                                                                                 Yes              50 (30.3)              55 (33.3)    31 (18.8)                23 (13.9)    6 (3.6)     **165**   1 (0.6)    51 (30.9)   96 (58.2)    17 (10.3)   **165**
                                                                                                                                                                          No               30 (36.1)              20 (24.1)    16 (19.3)                10 (12.0)    7 (8.4)     **83**    4 (4.8)    22 (26.5)   38 (45.8)    19 (22.9)   **83**
  The COVID-19 virus spreads via respiratory droplets of infected individuals                                                                                             Yes              75 (32.2)              70 (30.0)    44 (18.9)                32 (13.7)    12 (5.2)    **233**   4 (1.7)    70 (30.0)   129 (55.4)   30 (12.9)   **233**
                                                                                                                                                                          No               5 (33.3)               5 (33.3)     3 (20.0)                 1 (6.7)      1 (6.7)     **15**    1 (6.7)    3 (20.0)    5 (33.3)     6 (40.0)    **15**
  Ordinary residents can wear general medical masks to prevent the infection by the COVID-19 virus                                                                        Yes              63 (32.5)              56 (28.9)    38 (19.6)                29 (14.9)    8 (4.1)     **194**   2 (1.0)    56 (28.9)   108 (55.7)   28 (14.4)   **194**
                                                                                                                                                                          No               17 (31.5)              19 (35.2)    9 (16.7)                 4 (7.4)      5 (9.3)     **54**    3 (5.6)    17 (31.5)   26 (48.1)    8 (14.8)    **54**
  It is not necessary for children and young adults to take measures to prevent the infection by the COVID-19 virus                                                       Yes              39 (26.4)              45 (30.4)    30 (20.3)                25 (16.9)    9 (6.1)     **148**   1 (0.7)    41 (27.7)   89 (60.1)    17 (11.5)   **148**
                                                                                                                                                                          No               41 (41.0)              30 (30.0)    17 (17.0)                8 (8.0)      4 (4.0)     **100**   4 (4.0)    32 (32.0)   45 (45.0)    19 (19.0)   **100**
  To prevent the infection by COVID-19, individuals should avoid going to crowded places                                                                                  Yes              71 (30.2)              72 (30.6)    47 (20.0)                33 (14.0)    12 (5.1)    **235**   4 (1.7)    66 (28.1)   129 (54.9)   36 (15.3)   **235**
                                                                                                                                                                          No               9 (69.2)               3 (23.1)     0 (0.0)                  0 (0.0)      1 (7.7)     **13**    1 (7.7)    7 (53.8)    5 (38.5)     0 (0.0)     **13**
  Isolation and treatment of people who are infected with the COVID-19 virus are effective ways to reduce the spread of the virus                                         Yes              74 (31.4)              71 (30.1)    46 (19.5)                33 (14.0)    12 (5.1)    **236**   4 (1.7)    71 (30.1)   126 (53.4)   35 (14.8)   **236**
                                                                                                                                                                          No               6 (50.0)               4 (33.3)     1 (8.3)                  0 (0.0)      1 (8.3)     **12**    1 (8.3)    2 (16.7)    8 (66.7)     1 (8.3)     **12**
  People who have contact with someone infected with the COVID-19 virus should be immediately isolated in a proper place. In general, the observation period is 14 days   Yes              74 (31.8)              71 (30.5)    45 (19.3)                32 (13.7)    11 (4.7)    **233**   4 (1.7)    69 (29.6)   126 (54.1)   34 (14.6)   **233**
                                                                                                                                                                          No               6 (40.0)               4 (26.7)     2 (13.3)                 1 (6.7)      2 (13.3)    **15**    1 (6.7)    4 (26.7)    8 (53.3)     2 (13.3)    **15**

Education Level and Knowledge on COVID-19 Among Market Vendors
--------------------------------------------------------------

The majority 125/248 (50.4%) of our respondents knew two symptoms of COVID 19, out of which most 73/125 (54.5%) had secondary education. The majority 192/248 (77.4%) of our respondents agreed that not all persons with COVID-2019 will develop to severe cases, out of which most 112/192 (58.3%) had secondary education. The majority 194/248 (78.2%) of our respondents agreed that Elderly people, people with underlying chronic illnesses, and obese are more likely to develop severe cases, out of which most 107/194 (55.2%) had secondary education. The majority 154/248 (62.1%) of our respondents agreed that Eating or contacting wild animals would result in the infection by the SARS CoV-2, out of which most 82/154 (53.2%) had secondary education.

The majority 165/248 (66.5%) of our respondents agreed that persons with COVID-2019 cannot transmit the virus to others when a fever is not present, out of which most 96/165 (58.2%) had secondary education. The majority 233/248 (94.0%) of our respondents agreed that the SARS CoV-2spreads via respiratory droplets of infected individuals, out of which most 129/233 (55.4%) had secondary education. The majority 194/248 (78.2%) of our respondents agreed that ordinary residents can wear general medical masks to prevent the infection by the SARS CoV-2, out of which most 108/194 (55.7%) had secondary education.

The majority 148/248 (59.7%) of our respondents agreed that children and young adults don\'t need to take measures to prevent the infection by the SARS CoV-2, out of which most 89/148 (60.1%) had secondary education. The majority 235/248 (94.8%) of our respondents agreed that to prevent the infection by COVID19, individuals should avoid going to crowded places, out of which most 129/235 (54.9%) had secondary education. The majority 236/248 (95.2%) of our respondents agreed that isolation and treatment of people who are infected with the SARS CoV-2are effective ways to reduce the spread of the virus, out of which most 126/236 (53.4%) had secondary education. The majority 233/248 (94.0%) of our respondents agreed that people who have contact with someone infected with the SARS CoV-2should be immediately isolated in a proper place. In general, the observation period is 14 days, out of which most 126/233 (54.1%) had secondary education ([Table 5](#T5){ref-type="table"}).

Discussion {#s4}
==========

The majority of market vendors in Bushenyi were female youths between the ages of 20--30 years and they had attained some level of formal education (98%) with 14.5% having had a professional certificate. These sociodemographic characteristics are typical of market vendors in Uganda ([@B9], [@B14]) except that the biggest proportion of our market vendors (98%) had formal education compared to those in previous studies 60--80% with only 6.6% of these having had a professional course. A recent study in Africa confirmed the role of gender differences in curbing epidemics in informal settlements which cannot be overlooked ([@B15]) during the control COVID-19. Furthermore, women and girls are at increased risk during epidemics due to various reasons like being responsible for caring for children and the elderly and being the majority of the health care workers in Africa ([@B15]). This is a good indicator because education level and professional training are very instrumental in shaping people\'s knowledge, attitudes, and practices regarding COVID-19 ([@B29]). It is therefore vital to focus on increasing the education level of the community putting special emphasis on the females when creating preventive and mitigation measures for COVID-19 among rural market vendors and thus reducing their risk of infection ([@B15]).

Knowledge is crucial in shaping people\'s behavior and practices especially during any disease outbreak ([@B17]). There was a positive correlation between knowledge with practices, and attitude with practices. This was in line with the general notion that adequate knowledge is often associated with good attitudes and practices ([@B18]). This is because knowledge level is linked with panic emotion among most populations, which in turn influences their attitude and practices toward COVID-19 ([@B18]). Most of the vendors had adequate knowledge on COVID-19 and this was a novel finding in the study since market vendors are often associated with less knowledgeable and careless behavior toward public health emergencies ([@B9]). The adequate knowledge about COVID-19 observed among rural market vendors was attributed to the government\'s engagement of the local communities, trained health workers, different security agencies to enforce those outlined measures ([@B25]). The reported moderate level of COVID-19 awareness could also be attributed to them having a formal education, and awareness campaigns carried out by the government in the electronic media. This concurs with recent studies that showed that a person\'s level of education is very instrumental in shaping people\'s knowledge, attitudes, and practices regarding COVID-19 ([@B15], [@B29]). Findings in the current study are in agreement with thee observations that the vendors\' percentage score for practice regarding COVID-19 was significantly low (poor practices) in those who had no formal education compared to those who had formal education. This is because people with no formal education are more likely to engage in risky behaviors than those with formal education ([@B34]). The less severe situation in the COVID 19 outbreak in Uganda could also be a possible reason for some pockets of recorded poor practices among those with no formal education ([@B4]). In general, the reported moderate score for practices among the rural market vendors, aside having good knowledge about COVID 19 and some level of formal education, could be linked with the fear of punishment by the law enforcement agents for flaunting the government directives especially in public places such as the washing of hands, as soaps and water are been stationed at strategic points to facilitate compliance. More females than males knew these facts about COVID 19 because more females participated in the study than males but there was no significant difference among them concurring with a recent COVID-19 KAP study in Kampala where there were no gender differences in the study ([@B35]).

Even though the majority of the vendors had adequate knowledge regarding the eight (8) COVID19, there was a deviation in knowledge among them on the following COVID-19 facts: Symptoms; elderly people, people with underlying chronic illnesses and the obese are more likely to develop severe cases of the infection; SARS CoV-2spreads via respiratory droplets of infected individuals; isolation and treatment of people who are infected with the SARS CoV-2are effective ways to reduce the spread of the virus, and could be attributed to the fact that the illness is a new one ([@B36], [@B37]). This fact is a pointer that the government should not relax its efforts on publicity on COVID 19, and strengthen the public\'s alertness to COVID-19, inform the public on the importance of protecting themselves with enough precautionary measures ([@B38]).

Misinformation among market vendors can be more disastrous and may act as a tool to worsen the epidemiologic characteristics of the pandemic since a rise in COVID 19 cases among them will expose the local community to an increased risk of infection ([@B21], [@B22]). Given the present challenge, the major sources of information regarding the COVID-19 pandemic could either guarantee success or compromise the fight, especially among market vendors who are mostly rural settlers ([@B23]). The majority of rural market vendors depended on one source of information to obtain knowledge on COVID-19. Although there was no significant difference in the knowledge score between those with one source of information and those with two, three, four, and more sources of information, although all categories had adequate knowledge and good practices toward COVID−19. This could be attributed to higher levels and the proportion of educated people in our study population who are actively using more information-seeking behaviors without necessarily relying on their counterparts ([@B39]--[@B41]). The use of radio was a universal source among rural market vendors with one and multiple sources of information, this finding contradicts the findings of Ikoja-Odongo ([@B24]) who indicated that personal experiences and friends are the major sources of information with social media and radios only coming in at third among Ugandans belonging to the informal sectors.

Phone internet connectivity did not affect the level of knowledge on COVID-19 among rural market vendors in the present studies, this is supported by the fact that other studies in Uganda don\'t mention internet and social media as the major sources of information from which health information is obtained among market people ([@B24]). Even though there are no significant differences in the knowledge regarding the pandemics among vendors whose phones were connected and those not connected to the internet, the former were more knowledgeable about most of the following COVID-19 facts: eating or contacting wild animals would result in the infection by the SARS CoV-2, it is not necessary for children and young adults to take measures to prevent the infection by the SARS CoV-2, to prevent the infection by COVID-19, individuals should avoid going to crowded places, isolation, and treatment of people who are infected with the SARS CoV-2 are effective ways to reduce the spread of the virus. This implies that, although phone internet connectivity was not popular among rural market vendors, it plays a vital role in improving people\'s awareness on COVID-19 and internet tools such as social media should be incorporated in the quest to halt the rapid spread of COVID-19 among rural dwellers ([@B26]), because the majority of the rural market vendors in Uganda are youths. It is also important to note that market vendors whose phones were connected to the internet had higher percentage score for attitude (positive attitudes) toward COVID-19, settling the role of internet tools and the need for their incorporation in the prevention, management, and prognosis of COVID-19 not only in Uganda but globally ([@B25]--[@B27]).

Conclusion {#s5}
==========

Where and how the rural market vendors get their information and education level are vital in breaking COVID 19 infection circle in line with WHO guidelines. Therefore, sources of information and education level played a key role in molding their knowledge and practices. However, the level of knowledge on COVID 19 among our respondents was not linked with phone internet connectivity. To guarantee successful containment of SARS CoV-2, the government needs to enact a more robust strategy by paying attention to educating rural market vendors, as well as the rest of community members, and adequate utilization of affordable, reliable, and more effective sources of information to reach the rural people.
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